Microenvironmental cytokines and expression of erythroid heme metabolic enzymes.
In this study, we demonstrated that benzene and its metabolites, phenol and hydroquinone, were toxic to human burst-forming unit-erythroid (BFU-E) growth, hydroquinone being the most toxic. Phenol (10(-4) M) was also found to have a marked toxicity on stromal cell colony formation. BFU-E binding with human-tumor necrosis factor (rHu-TNF) was linear with the number of BFU-E colonies. Recombinant rHu-TNF suppressed BFU-E growth in a dose-dependent manner and this was reversed with anti-TNF antibody. Binding studies of rHu-TNF for human K562 cells indicated that K562 cells have a binding constant of approximately 1075 per cell. The heme pathway enzymes, uroporphyrinogen deaminase, and heme oxygenase activities were measured in BFU-E cultures exposed to iron, interleukins (1 and 2), and various lymphocyte and macrophage-conditioned media with or without hemin. In most instances, hemin was found to stimulate the heme synthetic pathway in the presence of these agents. Iron and adherent (macrophage) cell conditioned media (CM) were found to stimulate heme oxygenase activity. Macrophage CM was found to suppress erythropoiesis in contrast to phytohemagglutinin-stimulated leukocyte (PHAL)-CM, which enhanced erythroid growth. In addition, porphobilinogen deaminase levels were greater in 14-day cultures containing hemin plus PHAL-CM as compared with hemin alone. These results are discussed with respect to the generation of hematopoietic inhibitory-stimulatory factors by the marrow microenvironment and their effects on heme synthesis and degradation.